Identification and localization of muscarinic acetylcholine receptors in the ocular tissues of the chick.
The purpose of this study was to characterize the distribution of muscarinic acetylcholine receptors (mAChRs) in the ocular tissues of hatched chicks. In the chick, different isoforms of these receptors have been detected in the brain, heart, and retina, and mAChRs in ocular tissues have been implicated in the pathogenesis of form-deprivation myopia. However, the precise anatomical distribution of mAChRs within the retina, retinal pigment epithelium, choroid, ciliary body, and ciliary ganglion remains unknown. We used affinity-purified, type-specific antibodies directed to three different chick mAChR subtypes (cm2, cm3, and cm4) to detect receptor immunoreactivity in sections and extracts of these ocular tissues. We found cm2, cm3, and cm4 in the retina, retinal pigment epithelium, choroid, and ciliary body. Within the retina, cm2 was expressed in numerous amacrine and ganglion cells; cm3 was expressed in many bipolar cells and small subsets of amacrine cells; and cm4 was found in most, if not all, amacrine and ganglion cells. Each mAChR was localized to distinct strata within the inner plexiform layer that cumulatively form three broad bands that closely match previously described localizations of subtype-nonspecific muscarinic ligand binding. Only cm3 was detected in the outer plexiform layer, and only cm4 was detected in the ciliary ganglion. We propose that each mAChR subtype has unique functions in each ocular tissue.